Lymphadenopathy is common in rheumatoid arthritis, affecting up to 750/ of patients at some stage of their disease.' It may occur in nodes draining an inflamed joint but can also be generalised.2 A proportion of such patients undergo lymph node biopsy to exclude malignant disease, particularly lymphoma, which is significantly increased in incidence in rheumatoid arthritis. 34 The histological features of rheumatoid lymphadenopathy have been described by several authors""27 who have emphasised the striking but non-specific feature of follicular hyperplasia that is often accompanied by sinus histiocytosis. Occasional cases have been misdiagnosed as follicular lymphoma and this may still occur if the pathologist is unaware of the patient's arthritis. 8 A recent study used immunohistochemistry to examine rheumatoid lymphadenopathy but was limited by a lack of frozen material so that T cell subsets in particular could not be examined. 8 The aims of this study were to reassess the alleged non-specific features of rheumatoid lymphadenopathy using immunohistochemical and morphometric techniques on frozen as well as paraffin wax embedded tissues. Unlike previous studies it was considered important to J Clin Pathol 1990;43:106-113 compare the findings with those in a control group of nodes from patients without rheumatoid disease showing non-specific follicular hyperplasia in the hope that further light might be shed on any more widespread immunological abnormalities which might be reflected in the lymph nodes. Correlation of the lymph node appearances with disease activity and other clinical features was also attempted.
Patients and methods Lymph nodes from 14 patients with rheumatoid arthritis, all fulfilling the American Rheumatism Association criteria for rheumatoid arthritis,9 were retrieved from the files of the department of pathology. All the patients had undergone lymph node biopsy to exclude malignancy. Two patients were biopsied twice. Frozen tissue was available from nine patients-i 1 women and three men, the mean age of whom was 64 years (range 31-82 years). All the nodes had been removed from the neck or the axilla. The clinical details are summarised in table 1 .
Ten control reactive nodes reported as showing follicular hyperplasia with non-specific features, for which frozen tissue was available, were selected at random. These were from six men and four women, the mean age of whom was 28 
Results

HISTOLOGY
The nodes from patients with rheumatoid arthritis ranged in maximum diameter from 0 5 cm to 2-6 cm (mean 1-3 cm); those of controls 1-0-1 7 cm (mean 1X3 cm). Fibrous capsular thickening was present in three nodes from controls and one from a patient with rheumatoid arthritis. Mitotic figures were less common in the germinal centres of nodes from patients with rheumatoid arthritis, as were tingible body macrophages ( arthritis (fig 3) .
Occasional plasma cells were noted in the germinal centres of four (2500) rheumatoid nodes and three (30°0) control nodes, though they were generally more obvious in the rheumatoid nodes. Russell bodies were present in the germinal centres of two rheumatoid nodes and one control.
Paracortex, medulla, and sinuses Both rheumatoid and control nodes contained a well defined paracortex characterised by high endothelial venules which merged with a less well defined medulla. The paracortex generally seemed to be more prominent in the rheumatoid nodes and this probably contributed to the smaller proportional area occupied by secondary follicles. One rheumatoid node (case 14) was almost completely occupied by paracortex. There were no obvious differences in the numbers and arrangement of high endothelial venules between the two groups.
Plasma cells and particularly Russell bodies were more numerous in the paracortex and medulla of rheumatoid nodes (table 3) . There was no correlation between these features and rheumatoid factor.
Sinuses were equally prominent in both groups, varying between being extremely dilated and inconspicuous. Sinus histiocytes were the most common cell type in both groups and were often admixed with polymorphs and small lymphocytes. Polymorphs were generally more plentiful in the group with rheumatoid arthritis (table 3) . Phagocytosis of probably neutrophil derived nuclear debris forming clumps within sinus histiocytes was seen in two rheumatoid nodes (cases 1 and 6). In case 6 polymorphs also spilled out into the paracortex Percentage node cross section occupied by secondary follicles Figure 2 Relation of node cross section occupied by follicles to rheumatoidfactor state. (fig 9) .
Discussion
The rheumatoid nodes showed histological features in keeping with those described in earlier studies of, in particular, follicular hyperplasia,1258 although one node (case 6) from a patient with vasculitic manifestations contained small "burnt out" follicles and an extremely expanded paracortex.
Compared with the control group the degree There is a good correlation in group with rheumatoid arthritis r= 0 72 but not in the control group, r= 0 05. of follicular hyperplasia in terms of the size of germinal centres and the proportion of nodal area occupied by them was lesser in the group with rheumatoid arthritis. Germinal centres in rheumatoid lymph nodes also tended to be rounder, less irregular in shape, and well separated from each other. Simple indicators of proliferative activity such as numbers of mitotic figures, tingible body macrophages, and prominence of centroblasts all pointed to the germinal centres being relatively less active in the rheumatoid nodes. This is at variance with several previous accounts (which did not use control cases), which mention the prevalence of tingible body macrophages in rheumatoid arthritis lymphadenopathy. 1 '28
These characteristics may have contributed to the occasional misdiagnosis of follicular lymphoma noted because rounded germinal centres containing sparse mitotic figures, few tingible body macrophages, and a preponderance of centrocytes are features associated with follicular lymphoma.'0 It can be argued that a control group with follicular hyperplasia, presumably due in most cases to self-limiting viral infections, would contain a high proportion of young patients and that this would underplay the activity of germinal centres in rheumatoid arthritis as young patients, particularly children, often have striking follicular hyperplasia. 2 Only one very young patient, in the control group, however, the youngest patient in the group with rheumatoid arthritis (31 years), and the oldest in the control group (53 years) had appearances typical of their own groups. Thus the age differences between the two groups may not have accounted for the apparent inactivity of the rheumatoid arthritis follicles. A factor which may have had a bearing on germinal centre activity was the duration of lymphadenopathy but this clinical information was not available.
Many of the rheumatoid nodes had a prominent paracortex which may have contributed to the relatively small proportion of the node occupied by secondary follicles.
Evidence that lymph node follicles are involved at some stage in the generation of rheumatoid factor producing cells is provided _ III group.bmj.com on April 14, 2017 -Published by http://jcp.bmj.com/ Downloaded from by the correlation between area occupied by follicles and rheumatoid factor (fig 2) .
In the group with rheumatoid arthritis there were appreciable numbers of plasma cells and Russell bodies. Although one previous account states that Russell bodies are rare,6 they were found in most rheumatoid nodes and may be useful in the diagnosis of rheumatoid arthritis lymphadenopathy. Rather surprisingly these features did not show any association with seropositivity for rheumatoid factor.
Polymorphs were common in rheumatoid nodes but were also often seen in the control group. These findings do not support the contention that this is a particularly characteristic feature. 7 The results did, however, suggest that polymorphs may be more numerous in active disease.
Haemosiderin was present in most rheumatoid nodes, generally in greater amounts than in controls. Some of these patients had been given blood transfusions in the past, although increased haemosiderin deposition in the nodes ofuntransfused patients has been reported. " In the patients studied there seemed to be no association with disease activity or rheumatoid factor secretion. In common with other studies amyloid deposition and vasculitis were not seen.
Staining for immunoglobulin heavy and light chains was generally stronger in the group with rheumatoid arthritis where, in addition to staining of B lymphocytes, there was often a prominent reticular staining of germinal centres and scattered histiocyte-like cells in the paracortex. This may be a reflection of passive absorption of immunoglobulins in a disease in which some degree of hypergammaglobulinaemia is common, but it is also possible that immunoglobulins are being localised by antigen presenting cells. The local production of rheumatoid factors by nodes affected by rheumatoid arthritis is supported by the fact that a higher proportion of coronal lymphocytes were stained by the antibody to K III, which stains a K chain epitope particularly associated with autoantibody production. '4 Some staining was also seen in all control nodes. Interdigitating cells were more numerous in the rheumatoid nodes which may again be a manifestation of active antigen presentation. These cells were often intimately associated with small lymphocytes.
A recent morphometric study comparing rheumatoid and osteoarthritic synovium confirmed the presence of a high CD4 +: CD8 + T cell ratio in lymphoid aggregates in rheumatoid synovium (mean ratio 3 8:1)." This was not, however, constant in all areas of the synovium with a ratio of only 0 6:1 away from the aggregates. The CD4 +: CD8 + cell ratios in the lymph node paracortex of the rheumatoid arthritis and control groups were both close to 2*0. This is rather lower than that noted in lymph nodes and tonsils in other studies which ranged from about 2.5-4 0."-'9 Interestingly, the patient with rheumatoid arthritis (case 14) with a vasculitic illness and a highly expanded paracortex had a very low ratio of 10. The CD4 +: CD8 + cell ratio in this study is an estimate as it was not possible to carry out double labelling techniques.
A striking feature of the rheumatoid nodes was the approximately threefold greater concentration of CD8 positive lymphocytes in germinal centres compared with those of controls. CD8 positive lymphocytes were generally scarce in germinal centres in contrast to CD4 positive T lymphocytes. This observation may throw some light on the apparent proliferative inactivity of the germinal centres in rheumatoid arthritis as the CD8 positive lymphocytes may be damping down germinal centre expansion locally. The numbers of CD8 positive cells in germinal centres did not, however, show any obvious relation to simple morphological indicators of proliferation in either the rheumatoid arthritis or control groups. CD8 positive T cells have been reported as being more common in the germinal centres of patients with AIDS,20 and our patient who may have had AIDS showed increased numbers. As numbers of CD4 positive cells in the germinal centres of both groups were similar the estimated CD4 +: CD8 + cell ratios were generally much lower in germinal centres in rheumatoid arthritis. There were too few nodes available to show a significant correlation with disease activity and rheumatoid factor production but there may be a relation as the three cases with erythrocyte sedimentation rates above 50 mm/hour and rheumatoid factor titres of 1/256 or over had lower than average CD8 positive cell numbers and higher than average ratios.
The lymphokine IL-2 has an important role in the regulation of the immune system and the receptor for IL2 is expressed on activated T cells. It has been suggested that there are abnormalities of IL2 biology in rheumatoid arthritis with deficient IL2 production by peripheral blood lymphocytes in vitro, though numbers of activated lymphocytes and IL2 receptor expression are increased.2' Addition of recombinant IL2 to cell cultures has also been reported to reverse a deficiency of activated CD8 positive and leu-7 positive (natural killer) cells in lymphocytes from peripheral blood in rheumatoid arthritis.22 Large amounts of IL2 and IL2 receptor mRNA transcripts have, however, been found in synovial membrane and fluid cells.2' In this study counts of interleukin 2 receptor positive cells in the paracortex were significantly lower in the rheumatoid arthritis group than in the controls. This does not mean that the rheumatoid paracortex is inactive as the control nodes are probably highly activated. A possible explanation may be that activated lymphocytes migrate out of the paracortex into synovium in active disease leaving the node partly depleted. It has been shown that patients with active synovitis have raised numbers of circulating activated lymphocytes.24 Fewer IL2R positive paracortical cells were present in the patients with higher erythrocyte sedimentation rates, although one patient with a normal erythrocyte sedimentation rate also had low numbers. It is not possible to exclude the effects of treatment as most patients with active disease were receiving second line drugs including steroids. IL2R positive cell numbers were similar in the germinal centres of the control and rheumatoid arthritis groups. Interestingly, there seems to be a correlation between IL2R positive cell numbers between the paracortex and germinal centres only in the rheumatoid arthritis group (fig 9) . The lack of any correlation in the control group is probably a reflection of the heterogenous nature of this group. Conversely, although it did not quite reach significance, this relation suggests a "family resemblance" in the rheumatoid arthritis group also apparent in other histological and immunohistochemical features. This circumstantial evidence contradicts the suggestion that rheumatoid arthritis may be a group of diseases rather than a homogenous disease.25
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